Some recent empirical studies, motivated by Grossman and Helpman's (1994) well-known "Protection for Sale" model, suggest that very few factors (none of them laborrelated) determine trade protection. This paper reexamines the roles that labor issues play in the determination of trade policy. We introduce collective bargaining, differences in labor mobility across industries, and trade union lobbying into the protection for sale model and show that the equilibrium protection rate in our model depends upon these labor market variables. In particular, our model predicts that trade protection is structurally higher than in the original Grossman-Helpman model if the trade union of a sector lobbies but capital owners do not, because union workers collect part of the protection rents. On the other hand, equilibrium protection is lower if capital owners lobby but the trade union does not, because part of the protection rents is dissipated to workers. Using data from U.S. manufacturing, we find that collective bargaining, differences in labor mobility across industries, and trade union lobbying do indeed play important roles in the determination of U.S. trade policy.
Introduction
Lobbyists for trade and other industrial policies represent different interest groups in society. In particular, it is common to distinguish between labor and capital lobbies.
Labor interests, usually represented by trade unions, take an active stance in lobbying for trade protection. For example, NAFTA met with strong opposition from U.S. trade unions in the 1990s because of fears that freer trade would decrease domestic employment and wage levels. Further, Baldwin (1985) and Baldwin and Magee (2000) find that trade union contributions are positively correlated with the probability that a U.S. congressman votes against trade liberalization.
The observation that labor interests actively lobby for trade protection is in stark contrast to the predictions of the "Protection for Sale" model of Grossman and Helpman (1994) . In their model, which has emerged as the new paradigm in the political economy of trade policy literature, Grossman and Helpman (henceforth GH) suggest that very few factors -none of them labor related -determine trade protection. In the protection for sale model, wages are fixed and equal across industries and there is full employment. Only capital owners are allowed to lobby for trade policy, but even if workers were also allowed to lobby, they would want import subsidies in order to benefit from lower product prices.
Hence, the GH model cannot explain why trade unions lobby frequently and intensively for trade protection in the hope of securing higher wage and employment levels.
The protection for sale model is also at odds with findings in the older empirical trade protection literature (see Rodrik, 1995 , for an overview) that labor market considerations are an important trade policy determinant. More recent empirical studies (e.g., Goldberg and Maggi, 1999; Gawande and Bandyopadyay, 2000; Eicher and Osang, 2002) , however, find strong support for the protection for sale model. Some of these studies also test whether or not labor market variables have additional explanatory power and find the labor market variables to be statistically insignificant.
In this paper, we show that the conclusion drawn from these aforementioned studies that labor market variables do not matter for trade protection is misleading. The earlier papers that estimate the protection for sale model employ the nonlinear form of protection suggested by the GH model for estimation. 1 But since the GH model has nothing to say regarding labor market variables, empirical studies thus far have included these variables in an ad hoc manner. The main contribution of this paper is to show that once labor market variables have been appropriately controlled for, statistical methods strongly reject the null hypothesis that labor market variables are irrelevant for trade protection.
To this end, we build a model in the same spirit as GH, but relax assumptions with respect to the labor market. In particular, we allow for (i) industry-specific trade unions that bargain with capital owners over union wages and employment, (ii) differences in labor mobility across industries, and (iii) active lobbying by trade unions. Our model predicts that trade protection is structurally higher than in the GH model if the trade union of an industry lobbies but capital owners do not, because union workers collect part of the protection rents. On the other hand, equilibrium protection is lower if capital owners lobby but the trade union does not, because workers receive part of the protection rents.
Moreover, as long as trade protection increases the wages of at least some nonunionized workers, equilibrium protection is lower than in the GH model even if both capital owners and trade union of an industry lobby. In contrast to the protection for sale model without trade union activity, the equilibrium protection rate in our model depends upon sectoral wage and employment elasticities that, in turn, vary according to the mobility of workers across industries. We test our model predictions using 1983 data from U.S. manufacturing. Since our framework nests the GH model, we can test the statistical validity of the GH restrictions.
Our major finding is that we can reject the GH model in favor of our labor-augmented model. Moreover, consistent with our theory, we find that, as compared to the GH predictions, trade protection is indeed higher when trade unions lobby and capital owners do not, but lower when capital owners lobby. Not only does trade protection vary according to whether or not capital owners of an industry lobby, but it also depends on trade union activity and differences in labor mobility across industries.
The remainder of this paper is organized as follows: In Section 2, we derive the equilibrium tariffs for industries with mobile and immobile labor when trade unions bargain with firms over wages and employment and are also allowed to lobby for trade protection. Section 3 presents the econometric model and its predictions. In Section 4, we describe the data and then proceed with estimation and testing in Section 5. Section 6 makes suggestions for future research and concludes.
The Model
2.1. Model Basics. In the following, we augment the Grossman and Helpman (1994) protection for sale model to allow for labor market considerations. Consider a small country with n + 1 industries which faces an exogenous vector of world prices. The country has fixed endowments of labor L and industry-specific capital K i , where i = 1, . . . , n. Let I = {0, 1, 2, . . . , n} denote the set of all industries. Each of these industries produces a single good, with good 0 being the numeraire good.
On the consumption side, assume that all individuals have identical quasilinear preferences. The utility function for each individual is the sum of his good 0 consumption and strictly concave and increasing transformations of the consumption of each of the nonnumeraire goods 1 to n. Furthermore, assume that each individual has enough income to consume all goods, i.e., corner solutions are excluded. Quasilinearity of preferences guarantees that the indirect utility function of any individual j is additively separable. More specifically, the indirect utility function can be written as the sum of income and the consumer surpluses from consuming goods 1, . . . , n. This ensures that domestic demand of any of the non-numeraire goods depends only on its own price, i.e., no cross-price or income effects exist. While utility functions are identical, endowments are not. Laborers inelastically supply one unit of labor each while each capital owner possesses one unit of specific capital. The individual labor and capital supply is inelastic as factor supply creates income at no disutility to its owners.
The numeraire industry (i = 0) uses only labor and is not divided into sectors. The world price of the numeraire good is fixed at p 0 and one unit of labor produces one unit of output F 0 with a 1 : 1 production technology, i.e., F 0 = L 0 . Each non-numeraire industry i = 1, . . . , n consists of two sectors (unionized and nonunionized) with identical production functions. Firms in these industries employ three production factors: capital, labor, and the numeraire good 0 as an intermediate input. 2 Each unit of the final good i requires a fixed (but differing with i) amount of good 0 (Leontief technology). To keep notation simple, we denote the price of the amount of good 0 required for one unit of good i by q i and then write (p i − q i )F i (K i , L i ) as value-added, thus omitting good 0 as an argument in the production function. Contrary to the intermediate good 0, capital and labor are substitutable in the production function. Capital employed in the sectors of any non-numeraire industry i, namely, K iA in the unionized sector A and K iB = K i − K iA in the nonunionized sector B, is immobile. In contrast, labor is mobile across sectors of an industry and may or may not be mobile across industries as will be discussed in the next paragraph. The reduced 2 In order to keep the analysis focused on the influence of labor issues on trade protection, the modelling of intermediate goods as inputs is kept as simple as possible. The only reason why we introduce them at all is that when we allow for union-firm bargaining we have to take into account that firms and unions bargain over value-added, not the entire value of shipments. If we did not make this adjustment, we would very substantially and systematically underestimate the union bargaining strength. 5 production function F i (K i , L i ) is linearly homogeneous and weakly concave where F i LL < 0, F i KK < 0, and F i KL > 0. 3 We distinguish between industries whose labor force is mobile across industries and those whose labor force is immobile across industries. To keep things simple, we assume that nonunion workers are either completely mobile between certain industries or that they cannot leave their industry at all (and that at the same time, entry by laborers from other industries is not possible, either). If industry i ∈ I M then its labor pool potentially consists of all laborers in the mobile subset of industries. Assuming that the numeraire industry 0 is also mobile, the world price for good 0 pins down the competitive wage for these industries, As previously noted, each non-numeraire industry i = 1, 2, . . . , n consists of two sectors, A and B. Sector A is unionized, i.e., the capital owners in A bargain with the i-specific trade union, which has N i members, over wages and employment. 5 In sector B, employment is chosen by firms. As is commonly observed in practice, union workers do not exclusively work in the unionized sector nor are nonunion workers confined to work in the nonunionized sector. 6 Employment of union workers in the unionized sector A is measured as a fraction α i of the N i union members, while the share of covered nonunion workers as a percentage of the nonunion worker labor pool for industry i is δ i α i , where δ i > 0. The union wage, i.e., the wage paid in the unionized sector A, is denoted byw i . 7 In sector B, 3 We are omitting the intermediate input as argument in the production function. Note that because good 0 is a Leontief input, we have to adjust the amount of good 0 proportionally with F i when capital and/or labor input vary. 4 This assumption is made to maintain the de facto partial equilibrium structure of the GH model which would be destroyed if the industry-specific trade unions also had to take into account that their members might find employment in the unionized sectors of other industries. 5 Assuming bargaining over both wages and employment (efficient bargaining) reduces the impact of where employment is chosen by the firms, the wage is equal to eitherp 0 (if i ∈ I M ) or the wage which equates residual labor supply with labor demand (if i ∈ I I ).
In some of the industries (but not the numeraire industry 0), either capital owners, the trade union, or both are active lobbies that solicit trade protection from the domestic government. In the first (lobbying) stage, each lobby offers the government a schedule that lists its contributions as a function of the domestic price vector p. The domestic price p may differ from the world price p * if the domestic government imposes a vector t of specific import tariffs (or import subsidies) or export taxes (or export subsidies) at this stage. In the second (production) stage, firms and unions take goods prices as given when they determine wages and employment. Suppose good i is an import good. Then t i > 0 (t i < 0 ) implies that an import tariff (import subsidy) is imposed. In contrast, if good i is an export good then t i > 0 (t i < 0) implies an export subsidy (export tax). To facilitate the description, we focus on import goods when describing the determination of the equilibrium trade policy.
However, the reader should note that, with the information given above, the interpretation can readily be changed to accommodate export goods as well.
To find the subgame-perfect Nash equilibrium of the lobbying game we have to proceed backwards. We thus start with the description of the production stage, in which employment and wages are determined, and then consider the lobbying stage.
Second Stage: Employment and Wage Determination.
At the production stage, it is assumed that firms maximize profits and the union maximizes the wage bill of union workers. 8
2.2.1.
Industries with mobile labor. In sector B, the firms choose the number of workers L iB such that the first-order condition of profit maximization
holds. The wage w i is predetermined by the pricep 0 of the numeraire good so that L iB adjusts to ensure that Equation 2.1 holds. Any labor not employed in the non-numeraire industries will be absorbed by the numeraire industry. It is straightforward to verify that L iB is strictly increasing in p i , i.e., after using the first-order condition (Equation 2.1) to 8 Notice that this contrasts with the lobbying stage where unions and firms also take into account that they consume goods and receive part of the tariff revenue. This goal discrepancy in the different stages is also present in the original Grossman and Helpman (1994) paper where firms maximize profits in the postlobbying stage, but in the first (lobbying) stage they maximize utility of their shareholders. This assumption is made to maintain the validity of standard economic results, for example, that profit maximization by firms implies the equality of wage and marginal value product of labor.
In sector A, we assume that firms and unions bargain over wages and employment jointly and split the surplus according to the generalized Nash bargaining solution. If bargaining is successful then the wage bill for union workers equals
i.e., α i N i union workers work in sector A and receive union wagew i and (1 − α i )N i union workers work for the competitive wage in any of the nonunionized sectors within I M . Notice that union membership is industry-specific and that any laborer can be only in one union at a time. If a worker is member of union N i then he cannot receive a union wage in any industry apart from i. LetN z = z∈I M N z . Then the profits that remain for capitalists in sector A amount to
where L M denotes the total labor pool for all industries in I M and L M −N z is the pool of nonunion members within L M . If bargaining fails then all workers have to find employment in the nonunionized sectors of the industries in I M and the expected wage bill reduces top 0 N i . The capitalists are even worse off because the union succeeds in interrupting production in sector A so that Π iA = 0. The generalized Nash bargaining solution thus maximizes
where s i denotes the relative bargaining strength of industry i's trade union and 1 − s i the relative bargaining strength of industry i firms. The bargaining strength of each of the two groups is assumed to be exogenously given.
Maximizing Equation 2.3 with respect to the employment share α i and the union wagew i leads to two equations. The employment share α i is determined by
.4 says that production will be efficient, i.e., the marginal value-added of labor is set equal top 0 . Hence, the condition which determines employment in the unionized sector is similar to the one in the nonunionized sector (compare with Equation 2.1). Straightforward comparative statics establish that α i is increasing in p i :
(2.5)
The second equationw and if s i = 0 then it equals the competitive wage (which in equilibrium is also equal to the marginal value-added of labor). As is common in union-firm bargaining games over employment and wage, the reaction of wages due to price changes is ambiguous in sign. For example, if labor demand were isoelastic then a price change would not affect the union wage. However, clear sign predictions can be given concerning α iwi , i.e., the wage paid in the unionized sector weighted by the probability that a union worker receives it. In particular, we find that
This implies that the wage bill [α iwi + (1 − α i )p 0 ]N i for union workers is also increasing in p i .
2.2.2.
Industries with immobile labor. As in the previous section, we discuss sector B first.
When labor was mobile, we found that equilibrium labor adjusted so that the marginal value-added of labor equaled the competitive wage. When labor is immobile between industries, however, equilibrium labor in sector B has to equal the residual labor supply of
i.e., all labor not employed in sector A of i. This now means that the competitive wage must adjust. The equilibrium condition, following from profit maximization and labor market clearing, is
How w i depends on p i will be discussed once we have determined α i .
In sector A, firms and unions split the surplus according to the generalized Nash bargaining solution. If bargaining is successful then the wage bill for union workers equals 
If bargaining fails then all workers have to find employment in the nonunionized sector B of industry i, in which case the wage bill reduces to
If negotiations break down then the union succeeds in interrupting production in sector A, so that Π iA = 0. The generalized Nash bargaining solution thus maximizes
where, as before, s i denotes the relative bargaining strength of industry i's trade union.
Maximizing Equation 2.9 with respect to α i andw i leads to two equations. The employment share α i is determined by
or after substituting for w i and ∂w i ∂α i and dividing by p i − q i :
This means that when labor is immobile between industries the marginal product of labor across the sectors of i is usually not equalized. This follows from the fact that the unions and firms realize that the competitive wage depends on their employment choice. Furthermore, Equations 2.8 and 2.10 suggest constant employment shares as solution, i.e., changes in p i do not affect α i . 9 Therefore, we find that, in contrast to the case of mobile labor, price changes are solely reflected in wage changes when labor is immobile across industries. 10 Using dα i dp i = 0 when totally differentiating Equation 2.8, dw i dp i = ∂w i ∂p i = w i p i −q i . The second equation 
the weighted average of the average value-added per worker and the competitive wage.
Because α i does not depend on the goods price, we can also establish that the union wage is increasing in p i :
Major differences between results in the cases of mobile versus immobile labor. We summarize the so-far obtained major differences in the predictions of how employment and wages react when a tariff is increased. Union wages may be influenced in both cases, but only in the case of immobile labor is it clear that the union wage will move up (because employment and employment shares are fixed). For nonunion wages, we note that they are constant by assumption in the mobile labor case, whereas they increase in the immobile labor case. The latter result reflects the increase in the marginal value-added of labor caused by a tariff increase. In contrast, industry employment is constant in the case of immobile labor (because wage flexibility clears the labor market), whereas it is increasing in the tariff in the case of mobile labor. Comparing these results to empirical findings, previous studies have found that import protection has a higher impact on employment than on wages (Revenga, 1992) , and moreover, the trade policy impact on wages seems to be strictly a union phenomenon (see Gaston and Trefler, 1995) . 11 The Revenga (1992) findings suggest that the case of mobile labor seems to be the more prevalent one in the U.S. This is also supported in relative terms by noting that the U.S. has a much more mobile labor force than most other industrialized countries, e.g., Germany or France (OECD, 1994).
First Stage:
Lobbying. In this stage, the different lobbies (namely, trade unions and capital owner groups) present the domestic government with menus that consist of a mapping of all possible tariff vectors into contributions a lobby would pay in case a certain tariff vector is chosen. This setup is called a common agency model (Bernheim and Whinston, 1986), i.e., we have several principals (lobbies) trying to influence the choice (tariff vector) of a single agent (government). The government takes these menus as given and chooses a tariff vector that maximizes the weighted sum of total contributions and aggregate gross welfare (i.e., the sum of production value, tariff revenue, and consumer surplus) where the weight on aggregate welfare is denoted by a. Contributions C receive an implicit weight of 1. This in turn implies that contributions receive a higher weight than net domestic welfare ("net" meaning "net of contributions").
The equilibrium tariff vector is defined by the following conditions (Grossman and Helpman, 1994): it maximizes the government's utility function and it maximizes the sum of governmental utility and the utility of any lobby. The number of conditions is thus equal to the number of lobbies plus one. 11 Notice that Gaston and Trefler find that union wages are negatively correlated with trade protection. This is clearly a possibility in our model when labor is mobile. But even in the case with immobile labor, wi may be negatively correlated with ti because wages also influence tariff levels once we come to the lobbying game.
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The common agency framework in which lobbies confront the government with an infinite listing of tariff vectors and contributions attached to them clearly looks quite different from real-world lobbying. Lobbies typically tell the government what protection they want (or they provide selected information from which the government can infer these wishes). The government then takes some weighted average of the wishes of the different lobby groups and its own ideas of what the optimal tariff would look like to determine the equilibrium tariff.
Matschke (2003) reconciles these two alternative views of lobbying. She defines the "unilaterally optimal tariff" as the tariff a group would set (if it could do so) to maximize its own welfare. Let t N j i and t K j i denote the unilaterally optimal tariffs of industry groups N j and K j , respectively (we are neglecting notation here by using the same symbol for lobby groups and the number of their members). Also, let t G i denote the domestic welfaremaximizing tariff. This is the tariff the government would set if no lobbies existed and can thus also be interpreted as a unilaterally optimal tariff. Matschke (2003) then shows that the equilibrium tariff for industry i in the lobbying game can be written as the weighted average of the unilaterally optimal tariffs for the different players of the lobbying game: (Matschke 2003) . The equilibrium tariff for industry i is given by
where θ g j stands for the population share of group g j and Ω is the set of all groups organized in a lobby.
The equilibrium tariff can thus be determined by first calculating the unilaterally optimal tariffs and then using Lemma 2.1. 12 2.4. Lobby Interests and the Equilibrium Tariff.
General results.
In order to find out about the equilibrium tariff structure, let us understand the interests of the players of the lobbying game first and calculate the unilaterally optimal tariffs. The natural starting point is the welfare-maximizing tariff t G i , i.e., the tariff the government would impose if no lobby influences were present. In a small-country 12 Notice here that the unilaterally optimal tariffs are functions of the equilibrium tariff. This does not diminish the usefulness of Lemma 2.1 because the equilibrium tariff predictions in the original GH model are also only given as implicit functions where t * i appears both on the right-hand and left-hand sides of the equilibrium tariff equation. So in order to use this lemma, we solve for every unilaterally optimal tariff as an implicit function of itself just as we would have solved for the equilibrium tariff in the original GH model. To obtain t * i , we add up the unilaterally optimal tariff functions, keeping in mind that their argument changes to t * i . Examples of this procedure can be found in the next section.
setting with no market imperfections this tariff will equal zero. The government maximizes domestic welfare
is the consumer surplus of consuming good i. In the formula for W G i we have omitted all parts that do not depend on p i . The corresponding first-order condition is
When labor is completely mobile between industries the marginal value-added of labor is equalized across all industries and sectors, i.e., (
This means that the government can use a tariff to increase production in industry i (at the expense of production in the numeraire industry) but, because the marginal value-added is the same across all industries, the government does not have any incentive to do so.
When labor is immobile across industries, the marginal value-added of labor is neither equal across industries nor across sectors of an industry. However, we previously found that employment is independent of the product price and therefore labor cannot be shifted to industries or sectors with higher marginal value-added. This undermines the case for an import tariff and again we have the result that free trade is welfare-maximizing. Thus,
follows for both i ∈ I M and i ∈ I I .
For lobbies g j outside industry i the desire to drive a wedge between the domestic and the world price for product i stems from two sources: as consumers, the lobby wants as low a price as possible; as a recipient of tariff revenue, the lobby desires a strictly positive tariff. Formally, the lobby maximizes the sum of consumer surplus and its share in tariff
which leads to the first-order condition
or, solved for the import tariff,
Because M i < 0, lobby g j would like to impose an import subsidy on good i = j. This means that the consumer surplus considerations outweigh any tariff revenue considerations.
Finally, consider the interests of lobby groups inside industry i itself. Capital owners maximize the sum of profits, consumer surplus, and tariff revenue share, i.e.,
The corresponding first-order condition is
Solving for the capitalists' unilateral optimal tariff in general form gives
consists of four components. The first component is also present in the original GH model. Capital owners are interested in a positive tariff for their industry because such a tariff increases sales revenues and leads to higher tariff revenues, but they also take into account that they consume their own good. Thus the unilaterally optimal tariff in the original GH model would be −
. However, when labor market influences are present, the capital owners realize that a higher tariff may also lead to higher wages in sectors A and B and may distort production towards the unionized sector A where workers receive wages above the marginal value-added of labor. These influences taken together decrease t K i i . The trade union of industry i maximizes the sum of the wage bill, consumer surplus, and tariff revenue share accruing to union members, i.e.,
leading to the first-order condition
Thus the unilaterally optimal tariff for the trade union in industry i is
In the original GH model, union workers, just as any other consumers who do not own capital, want the government to grant an import subsidy for good i because consumer interests more than offset tariff revenue considerations. However, once we allow for labor market imperfections, three additional components appear that may actually make the union of industry i prefer a positive import tariff for its good. Not only may union workers obtain higher wages when the domestic price of good i increases, but it is also possible that more union workers find employment in the unionized sector A where rents can be earned,
In the next two subsections, we specify t K i i and t N i i and derive the equilibrium tariff equations for the cases of mobile and immobile labor.
2.4.2.
Tariff predictions when labor is mobile. Noting that dw i dp i = 0 and that (
L =p 0 , we can use Equations 2.5 and 2.7 to substitute into Equation 2.16. We obtain lobby K i 's optimal tariff as
This is the same expression as in the original GH model except for the component
The capital owners' optimal tariff is diminished because part of the rents from protection goes to workers. If θ K i and s i are big and the unionized sector of industry i is relatively large then it is even possible that capital owners lobby for an import subsidy on their own product. Similarly, we can calculate the trade union's preferred tariff as
If it were not for union wage bargaining, the union would want an import subsidy on product i just as is the case for all lobby groups outside industry i. Profit sharing, however, may make a tariff desirable. This is the more likely the smaller θ N i , the higher the union bargaining power s i , the higher the union employment share, and the higher the relative production share in the unionized sector A.
Having obtained the unilaterally optimal tariff levels of the government and the different lobbies, the equilibrium tariff is straightforward to derive. In order to only include observable characteristics in the optimal tariff equation, we use
). Furthermore, to facilitate comparability with the expressions given by Grossman and Helpman (1994) , we rewrite the optimal tariff equation in terms of the ad valorem tariff τ * i which is related to the specific tariff t *
Notice that
Let e i stand for the import demand elasticity, − M i p i M i , in absolute terms. Then the following proposition results: Proposition 2.1. Consider the model with mobile labor, i.e., i ∈ I M . Noting that w i = w 0 =p 0 , the equilibrium ad valorem tariff τ * i of the lobbying game is characterized by
if only the union in i lobbies, When labor is immobile between industries, we know that dα i dp i = dL iA dp i = 0, dw i dp i = w i p i −q i and dw i dp i =w i p i −q i . We can thus rewrite Equation 2.16 as
Compared with the original GH model, two components reduce t K i i : even without a noncompetitive union wage, a tariff increases the wage that has to be paid to workers. This reduces the capital owners' interest in trade protection. The higher union wage exacerbates this effect for firms in the unionized sector A. For the trade union, the unilaterally optimal tariff is
Compared with the original GH model, t N i i is higher because all union workers benefit from higher wages regardless of the sector they work in, but union workers in sector A benefit more because dw i dp i > dw i dp i . From the unilaterally optimal tariffs for the players in the lobbying game, the following equilibrium tariff structure emerges: 
Proof. The result follows immediately from substituting Equations 2.14, 2.15, 2.20, and 2.21 into the equilibrium tariff in Lemma 2.1.
If nobody in industry i lobbies then the optimal tariff will be the same as in the accompanied by an increase in the competitive wage w i . This wage increase in turn means that workers in the nonunionized sector share in the protection rents. Profit-sharing is even higher in the unionized sector because the union wage exceeds the competitive wage. The union interest in a higher wage partly counterbalances the dispersion effect for the case that both capital owners and union lobby. The dispersion component is then only caused by wage increases that go to nonunion workers: every nonunion worker in i gets at least w i , and α i δ i (L i − N i ) nonunion workers get even more because they are employed in the unionized sector and receive the higher union wage w i .
The Econometrics
Propositions 2.1-2.2 provide our basis for estimation. Define the dummy variables 
Noticeably, the coefficients on k i F i e i M i and the new labor variable are equal, so that contrary to previous tests of the protection for sale model, we have an additional test at hand to 13 We explore the sensitivity of our results to the homoskedasticity assumption by introducing multiplicative heteroskedasticity of the form E ε 2 i = σ 2 i = σ 2 e z i α , where zi is a vector of skedastic conditioning variables (including a constant) and α is a vector of parameters to be estimated. evaluate how the model performs. Letting β 0 = 0, β 1 = − Θ Θ+a , β 2 = β 3 = 1 Θ+a , and
The GH specification emerges when β 3 = 0 or when labor is perfectly mobile (m i = 1), unions do not lobby (n i = 0), and no firms are unionized (F iA = 0). Notice that a parsimonious specification results by letting β 2 = β 3 , as the theory predicts:
5)
While there are no testable GH implications resulting from this latter specification, we do think our estimates will be 'sharper' than those resulting from the GH specification. In addition, this stricter interpretation of our model will facilitate the analysis of the structural parameters a and Θ (e.g., in Equation 3.4, is Θ = − β 1 β 2 or is Θ = − β 1 β 3 ?).
The Data
Following earlier literature, we limit our analysis to manufacturing industries in the U.S. during 1983. This is the same time period and industry range used in the studies by After deleting any industries for which the data set was incomplete, we are left with 194 observations. Descriptive statistics and units of measurement for key variables are provided in Table 1 .
We use nontariff barrier (NTB) coverage ratios as a measure for trade barriers. The import penetration ratio is defined as value of gross imports divided by the value of shipments. These series are taken from the trade and immigration data base maintained by the National Bureau of Economic Research. To correct for the existence of intermediate inputs, we also use the value-added from the same source to substitute for (p i − q i )F i . The import demand elasticities were provided by Kishore Gawande. The original source for these elasticities is Shiells et al. (1986) . The correction procedure to account for the fact that 14 But now we have introduced data clustering which we account for in estimation.
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these variables are generated regressors is described in great detail in Gawande (1997) . The elasticity estimates were calculated using import demand data of the time period 1962-1978.
As in Goldberg and Maggi (1999) and Gawande and Bandyopadhyay (2000) , estimates on who is organized as a lobby are based on Political Action Committee (PAC) contributions data for congressional elections 1977-1978, 1979-1980, 1981-1982, and 1983-1984 In order to obtain the remaining variables, we employ CPS data from 1983. 15 One important piece of information taken from these data is the percentage of union workers.
In the sample of manufacturing industries, 27.9% of workers were union members in 1983.
Unionization varies widely across industries, with percentages between 0 and nearly 100%.
Equally important for our model is the question how many workers are covered by collective bargaining agreements. Unfortunately, a major problem encountered when working with CPS data is that while workers in the outgoing rotation groups were asked whether they were union members, only workers who answered "no" to the union question were also asked whether they were covered by a collective bargaining agreement. For union workers, the BLS simply assumed that union workers were covered by a collective bargaining agreement.
For this reason, the BLS's reported coverage ratios have always exceeded actual unionization rates. In fact, according to newer information obtained from the BLS, when union workers were asked in 2001 whether they were covered by a collective bargaining agreement, only 15 These are available from the NBER data disk titled "Current Population Survey: Merged Outgoing Rotation Groups 1979-2001". 85% of union workers answered "yes." We are unaware of an obvious method to impute who among the union workers was covered in 1983. Yet, it seems reasonable to assume that any union workers who did not work at the time of the CPS survey were not covered by any collective bargaining agreement. When this assumption is made, we find that 7.8% of the union workers are not covered. This number can be viewed as a lower boundary on the percentage of uncovered union workers because at any point in time there are also union workers employed in firms that are not subject to collective bargaining (yet). Union and nonunion wages for the different industries are calculated using hourly wage data from the CPS, adjusted for worker characteristics. These hourly wages are then adjusted by multiplying by weekly work time and weeks per year in order to obtain an annual wage rate per worker, because our labor input variable is measured as number of workers.
We experiment with several different approaches to impute which industries have immobile labor. The reader should note that we could write down the equilibrium tariff equation without having to decide which industries have mobile or immobile labor, but then we would need sound estimates of wage and employment elasticities in the unionized and nonunionized sectors for the different industries to perform the econometric analysis.
Because we do not have such estimates, we adopt the approach of sorting industries into those with completely mobile and those with completely immobile labor, but perform extensive sensitivity analysis in order to account for the fact that any such sorting appears rather arbitrary. In the basic specification, we classify any industry with an unemployment rate of 10% or higher as having immobile labor. Alternative specifications are based on the average age of workers in an industry and on inter-industry wage differentials. (where τ * i is the NTB coverage ratio), depends not only upon our measure of capitalist lobby activity, but also upon our measures of trade union activity and labor mobility. This is evident given the stark contrasts between means when n i = 0 and n i = 1 (fixing k i and m i -moving across the table) and between means when m i = 0 and m i = 1 (fixing k i and n i -moving up and down the table). Although not reported here, we have also considered alternative methods for defining our lobby and mobility classifications, but the results were very similar to the results we report here, i.e., differences were still evident between active trade union and labor mobility measures.
To make this relationship even clearer, Figure 1 The validity and relevance of instrumental variables is of central concern in empirical work. Ideally, we like to have instruments uncorrelated with the error term, i.e., E [z i ε i ] = 0, while still identifying the underlying parameters of the reduced-form equation,
so that Π = 0 and v i = 0 (for all i). To this effect, validity of our instrument set seems plausible given the quasi-fixed nature of factor shares, seller and buyer concentrations, scale, and unionization rates, especially in the short-run (in which our model is particularly well-suited, lest all labor be perfectly mobile to begin with).
Estimating and Testing the Model
We estimate and compare the GH specification (Equation 3.4 with β 3 = 0), the full specification (Equation 3.4), and the short specification (Equation 3.5). 16 Bandwidths are selected via the leave-one-out estimator of the crossvalidation function using the Gaussian kernel. The remaining bandwidths were 35, 38, and 31 for labvar > 0, labvar = 0 and labvar < 0, respectively. Second, components of the explanatory variables are endogenously determined, thereby suggesting that we implement instrumental variable techniques. To this end, we estimate a Tobit model (therefore, ε i ∼ N (0, σ 2 )) with endogenous explanatory variables, using the approach of Smith and Blundell (1986) (see Wooldridge, 2001 , for a discussion). A third complication arises because certain components of our explanatory variables are constructed (for instance, we have the option of using wages, age, tenure, or unemployment to form our labor mobility indicator variable). We therefore explore the sensitivity of our results to different variable formulations, as well as heteroskedasticity and additional explanatory variables. Finally, to avoid aggregation bias, we kept all data at the 4-digit SIC level, requiring the expansion of some data from 2-or 3-digit SIC levels. Thus, all standard errors have been adjusted to account for clustering on 3-digit SICs.
The first step to the Smith and Blundell approach is to estimate the residuals from the instrumental variable equations. Let z i denote the instrumental variables and x i our (endogenous) explanatory variables. Then the estimated residuals arê where ε * i is just a scaled version of ε i , using Tobit procedures. Then, of course, we need to adjust the usual variance-covariance matrix for the first-stage estimation (see Smith and Blundell for the exact form). Clearly, ifγ = 0 (via the usual Wald test, for example) then we can reject the null hypothesis that the x i are exogenous.
Various literature suggests that the import penetration ratio in our model is an endogenous variable, i.e., not only does import penetration affect trade protection, but trade protection in turn influences import penetration, higher trade protection leading to lower import penetration. Furthermore, the political organization variables are endogenously determined in the model. Clearly, wages, employment, and trade protection per industry are intrinsically linked (in our theoretical model, union wages depend on trade protection, nonunion wages depend on trade protection in the industries with immobile labor, employment depends on trade protection in the industries with mobile labor, and employment also depends on nonunion wages) and are thus endogenous. We therefore instrument for each of the explanatory variables on the right-hand sides of the GH specification (Equation 3.4 24 
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with β 3 = 0), the full specification (Equation 3.4), and the short specification (Equation 3.5). 17 First-stage R 2 -values and their associated p-values (from F -tests) are reported in Table 3 . As shown, our instruments generally do a decent job of explaining variation in our endogenous explanatory variables.
We further enhance the estimation procedure by considering multiplicative heteroskedasticity of the form σ 2 i = σ 2 e z i α , following the approach of Petersen and Waldman (1981) and Greene (1997) . We include a constant, (corrected) import demand elasticities and their standard errors, and the labor stock as conditioning variables for the heteroskedastic function. Ifα = 0 (via Wald tests; excluding the constant) then we can reject the null hypothesis of homoskedastic errors. Maddala (1983) shows that coefficient estimates of a Tobit model are inconsistent when heteroskedastic errors are ignored, unlike the linear model in which coefficient estimates are still consistent (just not efficient), thus our concern for heteroskedasticity.
5.2.
Results. Parameter estimates are reported in Table 4 . The results for Wald tests of parameter restrictions are reported in the upper half of Table 6 . As shown, our labormarket variables are indeed important determinants of trade protection. We reject the null hypothesis that labor-market variables do not matter (β 3 = γ 3 = 0), as evidenced by a Wald test score (p-value) of 10.29 (.0058)! We fail to reject the null hypothesis that β 2 = β 3 (and γ 2 = γ 3 ), with a Wald statistic of 3.95 (.1384). For all three specifications, β 1 < 0 and β 2 > 0 to statistically significant degrees. All three models explain a significant portion of the variance in our trade protection measure, because Wald tests reject the null hypothesis that β 1 = β 2 = (β 3 ) = 0 at at least the 99 percent confidence level. However, we cannot reject the null hypothesis of exogenous explanatory variables (γ 1 = γ 2 = (γ 3 ) = 0) at even the 90 percent confidence level for any of the three specifications.
Estimation results under heteroskedastic errors (Table 5 ) are very similar to those under homoskedastic errors. As reported in the lower half of Table 6 , our labor market variables enter estimation to a statistically significant degree, β 1 < 0 and β 2 > 0 to statistically significant degrees, and we marginally reject the null hypothesis that β 2 = β 3 (p-value of 0.0884). Again, we explain a significant portion of the variance in our trade protection measure, because Wald tests reject the null hypothesis that β 1 = β 2 = (β 3 ) = 0 at at least the 99 percent confidence level. We also marginally reject the null hypothesis of exogenous explanatory variables (p-value of 0.0929) under our short specification with heteroskedastic 17 Contrary to the approach of GM, we instrument for entire explanatory variables, not just components of explanatory variables. This means that we instrument for F i e i M i , ki F i e i M i , and labvari instead of instrumenting for F i M i , ki, 1 e i , and so on. In fact, in a 2SLS interpretation, one can show that a nonlinear function of fitted values is not the same as fitted values of a nonlinear function. 25 errors. The similarity of results across homoskedastic and heteroskedastic errors is not surprising, given that we cannot reject the null hypothesis of homoskedastic errors for any of the three specifications, at least for the heteroskedastic function we have specified.
These results suggest that the differences in NTB means across industry groups as seen in Table 2 are not just unconditional differences. That is, even conditional on the inverse import penetration ratio, inverse import demand elasticity, and active capitalist lobbying, the differences arising due to trade unions and labor mobility are still profound enough to influence trade policy determination to a statistically significant degree. Indeed, the NTB coverage ratio varies not only across F i M i 1 e i and k i F i M i 1 e i , but also conditionally across labvar i . This is what we believe our estimation has picked up, just as hypothesized in the discussion of Figure 1 .
Not surprisingly, industries with low import penetrations tend to have lower trade restrictiveness (β 1 < 0). Industries with active capitalist lobbies tend to have higher trade protection (β 2 > 0), holding the labor variable constant. In the short specification of the labor-augmented model, the coefficient estimates of β 1 and β 2 add up to more than 0 (and in the full specification the estimates of β 1 and β 2 and of β 1 and β 3 ) as predicted by theory, in contrast to the basic GH specification where the sum is negative. Yet, as indicated by the p-values in Table 6 , we cannot reject β 1 + β 2 ≤ 0 (and, in addition, β 1 + β 3 ≤ 0 in the full specification) in the GH, short, or full specifications. We find that trade union lobbying and labor mobility issues are important determinants of trade protection (β 3 > 0). Hence our estimation results are in favor of the labor-augmented model, and labor immobility issues and trade union lobbying indeed seem to influence trade policy. The reader should also note from Table 1 that the redistributive labor market variable can be quite sizeable.
Interestingly, the mean-average labor market component in the sample is negative, so that (with fixed coefficients) accounting for trade union activity and labor immobility reduces the average in-sample tariff prediction.
Under the GH specification, we estimate the structural parameters, Θ and a, to be 1.11 and 710, respectively. This is compared to estimates of 0.80 and 382 under the short specification and {0.82, 0.37} and {513, 230} under the full specification, respectively. We cannot reject the null hypothesis that any of these parameters lie within the theorized spaces at the 90-percent confidence level. 18 Thus, the government places much more weight on gross social welfare -around 99.7 percent of total weight -than on political contributions.
Still, our estimate of the weight on contributions in the domestic welfare function is higher than in the GH specification. Also, we estimate the percentage of the population organized as a lobby at about 80 percent to be much lower and thus more realistic than in the basic GH specification. 5.3. Sensitivity Analysis. We consider several alternatives to the specification results we report in Tables 4-5 . First, we consider different measures of labor mobility as alternatives to our unemployment-based indicator, including wage mobility, age mobility, complete mobility, and complete immobility. Next, we explore the use of different capitalist lobbying indices as alternatives to our own GB-like, regression-based indicator -those of Gawande and Bandyopadhyay (2000) and Goldberg and Maggi (1999) . Third, we examine different trade union lobbying indicator variables as alternatives to our union-nonunion-wage-differential- for the short specification only, but also report Wald tests of the restrictions implied by the GH and short specifications. Overall, we find that our estimates are quite robust to these alternatives. from the CPS data set and 3-digit CIC dummies. The regression coefficients on the industry dummy variables are measures of inter-industry wage differentials (see Krueger and Summers, 1988) . These wage differentials are then used to sort industries according to labor mobility, i.e., industries with coefficient estimates greater than one standard deviation away from the average coefficient estimate were considered immobile. We considered labor immobile on the basis of age if the industry's average worker age was greater than 39.5.
Under the complete labor mobility specification, all industries were assumed to have mobile labor; opposite the case of completely immobile labor. Parameter estimates for these labor mobility measures appear in Table 7 . In each case, the parameter estimates obtain the correct (statistically significant) signs. But when labor is completely mobile, we fail to reject the restrictions imposed by the GH model, which isn't all that surprising because we are close to the GH 'world' in this case (labor is perfectly mobile). Also, we reject the short specification when we base labor mobility on inter-industry wage differentials. The structural parameters, Θ and a, also do not differ substantially from estimates when labor mobility was constructed from the industry-specific unemployment rate.
Next, we examine the sensitivity of our results to the definition of active capital lobbying. We consider two alternatives: the industry organization indicator from Gawande and Bandyopadhyay (2000) and the politically organized indicator from Goldberg and Maggi (1999) . These estimates are contained in Table 8 . Because our capitalist lobby indicator variable was constructed in much the same manner as GB's (just with a refined sample), it is not surprising to see that these two specifications produce very similar results. Goldberg and Maggi's specification, however, yields some strange results. The parameter estimate for β 2 is not statistically significant, and the structural parameter estimates have far larger standard errors than results we have seen so far. We should note that the GM political organization dummy is constructed based on a threshold of corporate contributions and does not reflect per-value-added influence or cost, i.e., size probably matters here.
We also explore different definitions for active trade union lobbying, implementing per-value-added and per-union-laborer threshold values for trade union political contributions. Threshold values were chosen to give a good balance of active and inactive trade unions. The results under these specifications are reported in Table 9 . In each case, the parameter estimates obtain the correct (statistically significant) signs, except that we cannot reject β 2 = 0 under one value-added specification at conventional confidence levels. We can reject the GH model in only one case, but cannot reject the short specification. But to some degree, this comes as no surprise. We have not derived an explicit model for determining the level of trade union (or capitalist) contributions and therefore might have some trouble mapping contributions to active lobbies. 5.3.2. Import demand elasticities. In Table 10 , we compare our estimation results using Gawande's corrected import demand elasticities with results using the import demand elasticities of Shiells et al. (1986) . We also conduct estimation with each of these elasticities on the left-hand side of the estimating equation, for comparison with GM. Our results are quite robust to which elasticities are used and where they appear in estimation, though the largest differences arise when comparing results where elasticities are a component of the explanatory variables with results where elasticities are a component of the dependent variable. The model using Shiells' elasticities on the right-hand side appears to have a better model fit than our favored results, but does not account for the estimation of the import-demand elasticities in some initial stage, so that these results may be misleading.
Gawande's elasticities have been corrected for this potential problem. In each case, β 1 < 0 and β 2 > 0 at the 99-percent confidence level. In addition, we reject the GH specification in favor of the full specification, we cannot reject the short specification in favor of the 28 MATSCHKE AND SHERLUND full specification, and the structural parameters each take on values within the admissible regions.
In all, our estimation results are quite robust to the choice of labor mobility and capitalist lobby measures, but less robust to trade union measures. We also show that our results are relatively insensitive to two different estimates of import demand elasticities as well as how they are treated endogenously in estimation.
Conclusion
When discussing special interest groups, a common distinction drawn is the one Inverse Import Penetration Ratio * Inverse Import Demand Elasticity 
